This paper examines intra-household allocation of resources to gain insight into family relationships and gender bias in Japanese household expenditures. We take the Engel curve approach to examine how adult consumption is affected by the presence of a child, either a boy or a girl, in the family. Empowered by diary-based high quality spending data from the Family Income and Expenditure Survey, our empirical results show that adult consumption is significantly reduced in households with children; further, there is no evidence of gender discrimination between boys and girls in terms of the outlay equivalent ratios representing a reduction of the total amount of expenditure for adult goods, while responses of adult clothing expenses to the presence of a child are different between the case of a boy and that of a girl: spending on a father's clothing is reduced when the child is a school-age daughter, while spending on a mother's clothing decreases when a school-age son is in the home. Our analysis also shows that girls receive a larger share of spending for children's clothing as well as for high school education than boys in recent years.
Introduction
This paper examines intra-household allocation of resources to gain insight into family relationships and explore the issue of gender bias in Japanese households. We apply the Engel curve approach developed by Deaton (1989 Deaton ( , 1997 , a seminal paper used to detect the existence of gender bias in distribution of household resources, to high quality diarybased household-level spending data. To our knowledge, this study is among the first to provide quantitative evidence on parent-child relations and gender discrimination in Japan, an industrialized country that retains Asian norms, and therefore provides a new angle to the literature on family relationships as well as the implicit worldview underpinning those family relationships.
The Engel curve approach (also called the "outlay equivalent ratios" method) has been frequently employed in research on gender discrimination in household expenditure patterns around the world. The idea is relatively simple: households with children will spend less on adult goods to instead purchase children's goods for a given income level.
The (negative) income effect resulting from additional children, a manifestation of the parents' concern for their children's welfare, may differ depending on whether those children are male or female. If household spending favors boys over girls, in households with boys, the reduction of adult expenditure would be significantly larger than for households with girls, a result that would be detected as gender discrimination.
Along the lines of Deaton (1989 Deaton ( , 1997 , there has been a large volume of empirical studies examining gender bias in spending patterns of households concentrated in developing countries. 1 In contrast, evidence on the subject of gender discrimination in household expenditure has been rather scarce in developed countries. 2 Since there is no reason to assume a priori no gender bias in developed countries, and gender bias in household resource allocation in favor of a single sex possibly affects long-term human capital accumulation in later life (and potentially has implications on the worldview behind family relationships), it is worthwhile to identify gender discrimination in household spending patterns, and, if any exists, to quantify it.
Among the developed countries, this is especially the case for Japan, a country underpinned by Asian norms and traditions in family relationships. While preference for a son is declining and mixed preference is emerging in recent birth cohorts (Kureishi and Wakabayashi 2011) 3 , in later life, even today, Japanese parents are more likely to live with their eldest child if their eldest child is a son, and they are most likely to live with their eldest son even if he is not the eldest child (Kureishi and Wakabayashi 2009). In contrast, some parents look to their daughters to provide care for them in the parents' later life. If a future prospect to live together, or, similarly, the hope to receive care in later life, leads to gender preference in Japanese households, it may reflect on household spending patterns, and therefore requires empirical investigation.
Empirical evidence on intra-household resource allocation or the collective model per se is scarce in Japan. 4 Among the few studies that do exist, Hayashi (1995) found that the food components whose budget share increases with the older generation's share Soest and Zhang (2005) and Lee (2008) for rural China; and Lancaster, Maitra and Ray (2008) for India. Kingdon (2005) , Aslam and Kingdon (2008) , and Zimmermann (2012) focused on gender bias in educational spending for children. 2 To our knowledge, the only exception is Deaton, Ruiz-Castillo and T homas (1989) using Spanish survey data collected in 1980-1981. 3 Kureishi and Wakabayashi (2009) showed that a lexicographic son preference is observed for husbands who are the eldest sons and it persists for husbands who are farmers/self-employed workers. 4 A collection of papers in Japanese by Horioka and the Institute for Research on Household Economics (2008) is a valuable exception. of household income are precisely those favored by the elderly such as cereal, seafood, and vegetables, rejecting the well-known neutrality implication of altruism. Ono (2004) illustrated the presence of gender bias in Japanese intra-household resource allocation by showing that the number of brothers depresses women's likelihood to advance to universities. More recently, while Fujii and Ishikawa (2013) , which shared a motivation similar to ours, showed that one additional child is associated with a reduction in the wife's private expenditure share by at least two percentage points, it did not seem to depend on the gender of the child.
The merit of the Engel curve approach is that it allows us to make inferences on both gender discrimination as well as the depth of parents' love for their children using spending data recorded at the household level (even when the data recorded at the individual level is not available). By quantifying a reduction in spending on goods consumed solely by adults to compensate for the additional needs of children (by gender), we can examine both family relationships as well as the possibility of gender discrimination. Therefore, the estimation procedure of the Engle curve approach naturally requires reliable and accurate spending data with a rich variety of spending items including "adult goods." The Family Income and Expenditure Survey (FIES) used in this study provides data perfectly suited to the investigation. The rich information contained in the FIES enables us to perform a further examination of gender bias in "child goods" expenditures, represented by spending on clothing for children and education, in household spending patterns.
This study is comprised of the following sections. Section 2 explains the dataset.
Section 3 describes the Engel curve approach, Section 4 presents the results, and Section 5 discusses how the results relate to a broader strand of literature. The last section 5 concludes. The FIES provides detailed information on income and spending for individ ual households as well as on household demographics and jobs of the head of household. The government instructs respondents how to fill in their expenditures by category in a diary format. The monthly expenditure data recorded in the diary is collected and compiled twice a month. These features, specifically the frequency of response and collection of 5 T he FIES started to cover households engaged in agriculture or fisheries in July 1999 and single-member households in January 2002. Now, the FIES has added a further 1,000 households to the sample and the total sample size is 9,000 households. We did not use the sample of single-member households since they are surveyed over only three months. data, heighten the reliability of our dataset over other datasets which are typically based on retrospective questionnaires. 6 The FIES records hundreds of detailed spending items. We selected seven "adult goods" categories of items that are consumed by adults and less likely by their children, namely, alcohol, tobacco, men's clothing (including men's shoes), women's clothing (including women's shoes), golf items, cosmetics, as well as spending money allocated to the household head. In addition, we chose "child goods" categories of items that are consumed by children and less likely by adults, namely, children's clothing and education (see Appendix A for the definition of adult and child goods). To diminish the noise of monthly observations and to cover every month in a calendar year, we construct crosssectional datasets of semi-annual household expenditures by summing up the monthly spending of households surveyed from January to June and those of households surveyed from July to December. 7 To prevent contamination caused by adult family members other than the father and mother, we confine the sample to nuclear-family households. Table 1 shows the summary statistics of the variables used in our analysis. Since the sample statistics are basically the same between the households surveyed from January to June and those surveyed from July to December, we focus on the description of the former, which is used in the estimation below. (Appendix B reports the summary statistics for the July-December households.) The average semi-annual total household expenditure amounts to 1.7 to 1.9 million yen (17 to 19 thousand U.S. dollars). The share of "adult goods" relative to total expenditure depends on the commodity and year of 6 T he FIES has been used by many academic papers on household consumption behavior (e.g., Hsieh, Shimizutani and Hori, 2010). 7 It is not possible to compute annual household spending since no household is surveyed over a year (the longest period is six months).
Data description
survey: 1.6-1.8 percent for alcohol, 0.4 percent for tobacco, 1.0-1.8 percent for men's clothing, 1.8-3.4 percent for women's clothing, etc. The proportion of spending money allocated to the household head wavered around 5 percent and has decreased in recent years. The total spending on adult goods is 8.5 to 14.0 percent. Similarly, the share of "child goods" relative to total expenditure also depends on the commodity and year of survey: 0.5 to 1.0 percent for clothing for children under age 12, and 4.5 to 5.4 percent for education. All expenditures are in nominal terms.
Turning to household demographics, the average number of family members is approximately 3. By age group of family members, the largest share is found for males and females age 20-59, both of whom occupy 20-30 percent. We decompose demographic groups of children into children under age 5 ("pre-school children"), children age 6-15 ("elementary and junior high school children" or "compulsory school children" for short), and children age 16-19 ("senior high school children"). These last two groups are referred to as "school children." The share of pre-school children is 2-4 percent for both males and females, that of compulsory school children is 4-7 percent for males and 4-6 percent for females, and that of senior high school children is 1-2 percent for males and 1-3 percent for females. The share of elderly males and females age 65 and over increased rapidly from around 10 percent in 1990 to around 20 percent in 2010. Looking at the occupation of the head of household, the share of white-collar workers is the largest, though declining, at around 30 percent followed by self-employed workers and bluecollar workers. Finally, the share of home owners is around 70 percent and that of households with multiple workers declined slightly from 47 to 43 percent in 2010, reflecting population aging in Japan.
Engel curve approach
We employ the Engel curve approach to explore the element of parental concern for their children's welfare and whether gender discrimination can be detected in household spending patterns. The idea is to measure the (negative) income effect stemming from the presence of additional children in the home: reflecting the configurations of the parent-child relationships, households with children will spend less on adult goods at a given income level. In this study, we further try to detect any difference in the reduction of household spending based on whether boys or girls are present, in order to show whether more household resources are allocated to one sex or the other of the children.
Here is a brief description of the procedure. We start with a general expression that relates household expenditure on goods i to the household's budget and other characteristics:
where p i q i is expenditure on good i (e.g. an adult good); p i is unit price and q i is quantity of purchase. On the right hand side, x is household total expenditure ("outlay"), n is a vector of the demographic composition of the household to refer to the number of people in each of r categories (pre-school children, etc.) defined by gender and age, z is a vector of other household characteristics, and e represents unobservable taste shifters. 8 Defining compensated expenditure function as
where X(n,u) is compensated household outlay and u represents utility, and differentiating 8 We implicitly assume that the sex of a child is random. Indeed, the sex ratio is biologically natural in Japan (Kureishi and Wakabayashi 2011). While adoption may be sex-selective, the proportion of adopted children in Japan is very small. it with respect to n r , we obtain the following:
This equation means that the presence of a child of type r affects adult expenditure i in two separate ways: through substitution effects (the first term) as well as through negative income effect (the second term). If we consider the addition of a child to the household, the income effect is the reduction in adult consumption that is required to feed the child, while the substitution effects are the rearrangements in adult consumption that are desired even if the adults were compensated for the negative income effects of the child.
By rearranging the equation (2) we define the π -ratios as follows:
The π -ratios have an interesting property to accord with the negative income effect, for
, if we define adult goods ( I ) as the group of goods without substitution effects from child presences, i.e., without the first term in the right hand side of equation (3).
Therefore, if we need to make some inferences about the effects of a child (r) presence, e.g., the effects of gender on household spending allocation, all we have to do is to identify at least one (or some) adult good(s) without substitution effects and to calculate the π-ratio(s), or "outlay equivalent ratio(s)" above to see the negative income effect of the addition to the household of one more person of type r.
In order to compute the π -ratios, we need to estimate the marginal propensity to consume and the effects of household demographic structure on spending. To obtain those variables, we estimate the following empirical Engel curve specification to relate linearly the share of expenditure of each good and the logarithm of total outlay: Given the parameters in the equation (4), the π-ratios can be calculated as: We first take a list of possible adult goods, calculate the π -ratios for each child and adult age and gender group, and test the hypothesis to discover whether the ratios for the children of type r are the same for all selected adult goods, i.e., ) ( :
where all i and j refer to adult goods, to confirm the validity of our adult goods identification. Once we have identified the adult goods properly, we can make inferences about family relationships and gender bias (if any) in households by comparing r π among family members of different characteristics, e.g., a school-aged boy vs. a schoolaged girl. , kr π becomes larger negative (in absolute term) than the negative income effect, i.e., r π . While we cannot interpret estimated kr π for goods I k ∉ as the negative income effect of child r's presence, we will report the estimates in the following section, since they still appear to contain rich information about family relationships in Japanese households. Table 2 reports the estimated π -ratios by adult goods. 9 Engle curves were estimated for expenditures on each of our seven (potential) adult goods categories as well as for expenditures on adult goods as a whole. The first six rows of results for households surveyed in each year (1990, 2000, and 2010) in the table give the π -ratios for children.
Empirical results and discussions

Results for adult goods
We expect coefficients in these rows to be negative (for all categories) and same size each other if the adult goods are accurately defined. Most of the estimated coefficients are negative as expected, with notable exceptions being household head's spending money (column (g)) for pre-school children of both sexes in 1990, men's clothing (column (c)) for senior high school boys, and women's clothing (column (d)) for senior high school girls. While the anomaly of the household head's spending money is hard to interpret as it turns negative in later years, the clothing effects probably reflect the fact that senior high school boys (girls) buy adult clothing for men (women). 10 For most of the other pairings of children and adult goods, expenditure falls when an additional child is added to the household. Finally, the negative π -ratios for all adult goods (column (h)), the sum of (a) to (g), indicate that adult consumption is reduced in households with children. The π -ratios in column (h'), which report the results for adult consumption excluding adult clothing, which may not be properly defined adult goods, confirm our finding.
The last four rows of results for each year (1990, 2000, and 2010) in Table 2 present the π -ratios for adults. For these coefficients, while the theory does not predict a specific sign pattern, the coefficients are expected to be positive if adults (in the category) have access to the specified adult goods. Obtained results look generally reasonable except tobacco and golf expenditures, which are not correctly estimated (probably because their shares are too small). For example, alcohol spending (column (a)) increases when male adults are in the household, while it decreases in households with female adults. Spending for clothing for men (women) increases when male (female) adults are present and decreases when female (male) adults are present. The household head's spending money increases when male adults are present in the household.
The test statistics for the equality of the π -ratios are given in the last two rightmost columns of Table 2 . Though there are some exceptions (especially in 1990), which are marginally significant, null hypotheses that all π -ratios are equal across adult goods categories aren't significantly rejected in the rows for children of 15 years old or younger, suggesting that the choice of adult goods is acceptable. This holds true especially when we exclude adult clothing from our adult goods, i.e., the results reported in the last column.
The Wald statistics for the four adult groups are also shown in the last four rows of each year's results. As inferred from the fact that some adult good categories are classifiable into male or female adult goods, equalities of π -ratios are significantly rejected in the rows for adult categories, confirming that our procedure is capable of detecting adult and child effects.
The gender differences for both children and adults can be tested by comparing the π -ratios by gender as well as by commodity. Table 3 presents the differences in the estimated π -ratios by gender (male's ratio minus female's ratio) and their standard errors in parentheses for the seven adult good categories (column (a) to (g)) as well as for the total adult expenditures (column (h)) and adult expenditures excluding adult clothing (column (h')). The last two columns for the total adult expenditures (with and without adult clothing) show that none of the coefficients is significantly different between boys and girls (see the first three rows of Table in each survey year), indicating that there is no evidence of significant favoritism toward boys in the reaction of expenditure on total adult goods to the presence of an additional child. By contrast, the π -ratios for adult males are often significantly larger than those for adult females (see the last two rows), implying that adult males have better access to the adult goods examined here.
While the total expenditure results above, which are based on the comparison of negative income effects obtained from properly defined adult goods, confirm that there is no gender discrimination in Japanese households, we find more nuanced and interesting facts about family relations when we turn to the coefficients for our individual adult goods categories (column (a) to (g)) in Table 3 . In contrast to the adult good categories such as alcohol, tobacco, etc., for which the estimated boy-girl differences are insignificant, we see statistically significant differences in the π -ratios for school children by gender for the categories of clothing for men (column (c)) and clothing for women (column (d)). The positive and significant coefficients for men's clothing mean that the absolute values of the π -ratios are smaller for boys than those for girls, as reconfirmed by the estimates in Table 2 . Since properly identified adult goods are expected to produce a constant π -ratio, this finding means that the condition r k n h ∂ ∂ / =0 does not hold for adult clothing. Larger and statistically significant negative π -ratios for school girls mean that expenditures on clothing for adult men are sacrificed more for school-age girls (than for school-age boys), probably due to a certain change in father's preferences to reduce his spending on clothing after the birth of a daughter. On the contrary, the negative and significant coefficients for women's clothing (column (d) of Table 3 ) mean that expenditures on clothing for adult women are sacrificed more for school-age boys (than for school-age girls), probably also due to a change in mother's preferences to reduce her spending on clothing. Moreover, the absolute sizes of the π -ratios increase as boys age, meaning that spending on clothing for adult women is reduced to a greater extent when older boys are present in households.
The pattern that expenditures by parents are reduced when a child of the opposite sex is present in the family may hold not only for adult clothing expenditures but also for some other adult expenditure categories, as long as they are the types of goods consumed by a specific gender. While their differences are not significantly detected in Table 3, expenditures on alcohol and golf, which are likely to be consumed more by adult males, are reduced more when a girl is present, while expenditures on cosmetics, probably by adult females, is reduced more when a boy is present (Table 2) . Therefore, in sum, there appears to be favoritism toward children of the opposite sex (i.e. a father favors a daughter and a mother favors a son) in the reaction of expenditures to the presence of an additional child, though gender discrimination in total adult expenditures is not significantly detected through negative income effect estimated from the conventional Engle curve approach. 11
Results for child goods
So far, we have discussed the results on π -ratios for adult goods expenditure categories. Given diary-based high quality spending data from the Family Income and Expenditure Survey, it is also possible to perform the same exercise to compute π -ratios for "child consumption" which may enable us to directly observe gender bias in the consumption of specified expenditure categories (clothing for children and education, here), if any; if a household favors either sex, child consumption would be larger for the favored sex than for the other. 12 Table 4 reports the results. Note that the expected sign of the π -ratios is reverse in this case, i.e., the sign is expected to be positive for children and negative for adults.
11 In order to examine any difference in π -ratios by expenditure level, we performed the same exercise to compute π -ratios by gender and age for the group whose expenditure is larger than the median and for the group whose expenditure is smaller than the median (results are omitted to save space). We confirmed that basically the same pattern in the differences in π -ratios by gender holds for both more affluent and less well-off households.
12 As pointed out by Deaton (1989) , the differences in this exercise on child goods do not necessarily reflect bias against a specified gender in the allocation of goods as a whole. Since preferences vary by gender and age, so that a specified gender-age group, while receiving little in the way of the child goods here may be well taken care of in other respects. Because preferences are likely to be different for boys and girls, we follow the indirect route of looking at the effects of additional children on expenditure on adult goods.
First, the π -ratios of clothing for children age 12 or under (column (a) of Table 4) are positive and significant for pre-school and compulsory school-aged children. 13 This is the case both for boys and girls. The estimated π -ratios also show that household spending on child clothing stemming from additional children is larger for younger boys and girls. The π -ratios are negative and mostly significant for high school children, who are 15 years old and older, and adults. Second, the π -ratios of education for children (column (b)) are positive and significant for all children groups and the size of the ratio increases with the age of the children, i.e., the ratio is smallest for pre-school children and largest for high school children. These patterns are observed irrespective of the gender of children, showing that household spending on education becomes larger as either boys or girls get older. Third, the π -ratios of the sum of those two expenses (column (c)) have the same pattern seen in column (b). The last column presents the test statistics of equality of π -ratio across child goods for each age and gender. The null hypothesis that two child goods have the same π -ratios is rejected for most of the age-gender combinations, implying that the effect of additional children significantly differs between expenditure for clothing for children and education. Table 5 presents the test statistics of equality of π -ratio by gender in each age group.
For our two child expenditure categories as well as total child expenditures, the differences in the estimated π -ratios (males' ratio minus females' ratio) and the standard errors are reported. The null hypothesis is that the difference between males and females is zero (i.e., there is no gender bias in household spending on the specified child goods).
First, looking at clothing for children under age 12 (column (a)), we see the difference is 13 Compulsory education in Japan is from elementary to junior high school, usually from age 6 to age 15.
negative and significant for compulsory school children in all years and for pre-school children in 1990, implying that those π -ratios are larger for girls (or spending on clothing for children is larger when a girl is present than when a boy is present).
Turning to education (column (b)), we observe that the differences are small and insignificant for preschool and compulsory school children, implying that there is no gender bias in spending on education for younger children. However, as for high school age children, the difference is positive and significant in 1990, i.e., households were spending more money on high school education for boys than for girls at that time.
Interestingly, the pattern now appears to be reversed, i.e., the difference turns to negative and significant in 2000 and 2010, implying that households are spending more money on high school education for girls.
Finally, we observe a similar pattern for the sum of the two spending categories in the last column (column (c)): the differences in π -ratios are small and insignificant for compulsory school or younger children, and those for high school children switched from positive to negative beginning the 2000s. So, overall, the observed pattern here suggests that there is no sizable gender discrimination in household expenditures for younger children, but high school girls are receiving a larger share of expenditures than high school boys, as in educational expenditures these days.
Discussion
The previous section provided the first evidence on intra-household resource allocation in household spending patterns in Japan, which are summarized as follows.
First, adult consumption is significantly reduced in households with children. Second, while there is no evidence of significant favoritism toward boys in the reaction of expenditure on total adult goods to the presence of an additional child, we found a pattern that expenditures by parents are reduced when a child of the opposite sex is present: more specifically, a father's spending on clothing is reduced when the child is a school-age daughter, while a mother's spending on clothing decreases when a school-age son is in the home. Third, spending on clothing for a child is generally greater for girls of compulsory school age or younger than it is for boys of the same age. Fourth, spending on education for high school age children is greater for boys in 1990 but less in 2000 and 2010.
In this section, to expand on our results, we try to put our findings in this paper in a broader strand of the literature. One strand of the literature is a large volume of studies on altruism. Our first evidence on lower adult consumption when children are in the household probably closely relates to the configuration of parental altruism toward children (or inter-generational transfer), and the second evidence suggests that gender may matter in altruism. These findings are consistent with Fujii and Ishikawa (2013) which provided quantitative evidence on intra-household reallocation to show that one additional child is associated with a reduction in the share of the mother's private expenditure by at least two percentage points in Japan.
Our findings as well as those by Fujii and Ishikawa (2013) probably echo other studies on gender difference in altruistic behavior in a more general setting. For example, Andreoni and Vesterlund (2001) performed an experimental dictator game and showed that women are kinder when altruism is expensive and men are more altruistic when it is less expensive. Eswaran and Kotwal (2004) theoretically examined gender difference in parental altruism and showed greater altruism in females.
While those studies showed gender difference in (parental) altruism between males and females as givers, there is little research on whether or not the gender of recipients of altruism matters. A related study of the latter in Japan is Ono (2004) , showing that the number of brothers in the household lowers women's likelihood for university advancement. While it may be partially offset by our finding that households spend more on educational expenses for high school girls, Ono's finding potentially implies that the gender of recipients of altruistic benefits matters.
Our finding that parents reduce their own personal spending for children of the opposite sex implies that the combination of genders of parents and children matters, too.
To the best of our knowledge, there has been no empirical evidence on parental altruism in terms of the combination of genders of parents and children excepting a series of Engel curve based studies on gender bias, which is new in Japan. 14 We believe that our finding provides a new insight on a collective model of the household that deals with the heterogeneity of preferences among household members and describes the reality of household decision making better than a traditional unitary model.
While scarce literature in economics exists, there is some evidence in the psychology on whether the parent-child relationship depends on combination of gender (e.g., Collins and Russell (1991) , Starrels (1994) and Russell and Saebel (1997) ).
However, it does not seem to reach a consensus that combination of gender matters or that a parent prefers a child of the opposite sex to a child of the same sex. The inconclusiveness may be attributed to possibility that parental preference may not be 14 To see the effect of gender combination of parents and children on altruism in a different context, we examined parents' intent to leave an inheritance using micro data collected by the Family and Lifestyle Survey collected by the Economic and Social Research Institute, Government of Japan (January 2013). Confining the sample to households with children of the same sex (all boys or all girls) under age 18, we compare the share of individuals who respond "I of course want to leave my estate to my children." While the share is not significantly different between boys and girls in case of mothers, we observe that the share is significantly higher for daughters in the case of fathers, suggesting fathers' preference for daughters.
innate but depend on other factors.
One such factor is the timing to measure parental preference. It is possible that parental preference may change after the individuals become fathers/mothers. For example, Moriizumi (2008) found that son preference got weak and mixed preference emerged over the recent two decades among Japanese before becoming parents. In contrast, Dahl and Moretti (2008) found that fathers are much more likely to obtain custody of sons compared to daughters after a divorce in the U.S. Another factor is the family's economic status. There is a growing literature on gender difference in altruism toward members of the family in sociobiology and evolutionary psychology. Cox (2007) argued that educational attainment is higher for daughters in families with poor circumstances while it is higher for sons in families with better conditions and claimed that the finding is consistent with a variant of the Trivers-Willard hypothesis which originally reported a biased sex ratio in mammals. Indeed, Cox (2003) found that poor people are more likely to educate their daughters than their sons and rich people are more likely to educate their sons in the U.S., though Freese and Powell (1999) found that there is no significant difference in the association between educational investment and a child's sex. 15
Conclusion
This paper provides new evidence on intra-household allocation of resources, 15 Our paper may also be able to provide a new angle in the literature on worldviews underpinning family relationships. Sun Youn Lee et al. (2013) showed significant effects of an implicit worldview on certain altruistic behaviors and provided evidence that some types of economic behavior are affected by the relation-category difference between the Western and Eastern cultures explored by Nisbett (2003) . T hey also argue that a solid relationship between husband and wife is associated with more altruism toward the children when using relational logic rather than Western logic. Our findings in this paper may potentially lead to a deeper understanding of the implicit worldview, if we can compare the evidence of gender combination sensitive parental altruism among countries that can be classified into Western and Eastern cultures.
especially in terms of gender bias, in household spending patterns in Japan. As the research method, we employed the Engel curve approach developed by Deaton (1989 Deaton ( , 1997 for the data from the Family Income and Expenditure Survey compiled by the Japanese government. We found that adult consumption is indeed significantly reduced in households with children and that there is no evidence of gender discrimination between boys and girls in terms of the outlay equivalent ratios (π -ratio) representing a reduction of the total amount of expenditure for adult goods.
However, when we turn to the π -ratios for the individual adult goods categories,
we found a gender bias in that expenditures by parents are reduced when a child of the opposite sex is present; specifically, a father's spending on clothing is reduced when school-age daughters are present and a mother's spending on clothing is reduced when school-age sons are present in the household. Our additional analysis on expenditures for children's goods shows that girls' clothing consumption is larger than that of boys. Even for educational spending, girls appear to be receiving more than boys in recent years.
Observed patterns of the intra-household resource allocation in this paper appear to indicate that further research on the subject may reveal incentives behind intra-household decision making. Whether a larger child expense in favor of girls is a result of altruism for daughters or of self-interest related to the expectation of receiving care later in life is an example of the issues to be explored. We need to accumulate more empirical evidence on the patterns of intra-household resource allocation as well as their determining factors, for example, in health-related matters, to explore the long lasting effect, if any, on human capital accumulation. 
